Effects of aging and recall of common and uncommon first names using the face-name association technique compared with the pure-lists technique over repeated trials by Almond, N.M. & Morrison, Catriona M.
The University of Bradford Institutional 
Repository 
http://bradscholars.brad.ac.uk 
This work is made available online in accordance with publisher policies. Please refer to the 
repository record for this item and our Policy Document available from the repository home 
page for further information. 
To see the final version of this work please visit the publisher’s website. Access to the 
published online version may require a subscription. 
Link to publisher version: https://doi.org/10.1097/HXR.0000000000000004 
Citation: Almond NM and Morrison CM (2017) Effects of aging and recall of common and 
uncommon first names using the face-name association technique compared with the pure-lists 
technique over repeated trials. 6(1): e4. 
Copyright statement: Copyright © 2017 The Author(s). Published by Wolters Kluwer Health, Inc. 
This is an open access article distributed under the terms of the Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the 
work non-commercially, as long as the author is credited and the new creations are licensed 
under the identical terms. 
Effects of aging and recall of common and
uncommon ﬁrst names using the face-name
association technique compared with the pure-lists
technique over repeated trials
Nicholas M. Almonda,*, Catriona Morrisonb
Background: The face-name association technique (FNAT) is commonly used to investigate name recall in nonpathologic aging.
This technique is appropriate for studying anomia, but the pure-list technique, in which participants see only names and do not need
to form face-name associations, might be more appropriate for studying age-related name recall.
Methods: Experiment 1 recruited 60 adults (30 younger and 30 older adults) to participate in the FNAT recognition task of 30
common and 30 uncommon names. In experiment 2, the same number and demographic of participants attempted to recall 30
common and 30 uncommon names. Both experiments utilized measurements of overall recall across 5 trials and a delayed
recognition or recall trial. Measures of encoding (gained access) and consolidation (lost access) were also taken for the 5 initial trials in
both experiments. Older participants received 50% extra study and recognition/recall time.
Results: The FNAT experiment revealed an age-related episodic memory deﬁcit for names. However, in cued recall, encoding,
consolidation, retention/retrieval, and false alarm tests, older adults were signiﬁcantly better than younger adults at recalling
uncommon names, as opposed to common names. This lends support to the inhibition theory of name recall. Conversely, our
second experiment revealed no age effect on any factors of name memory functioning, supporting node structure theory.
Conclusions: The results of our experiments support previous ﬁndings that suggest an age-related deﬁcit in name recall, but only in
cases of anomia. Therefore, the FNAT methodology may be inappropriate for studying age-related name recall. It is possible that
names are stored in the memory differently from nouns. We challenge the belief that older adults are signiﬁcantly less able to recall
names compared with other word types, which has implications for both memory self-efﬁcacy questionnaires and research into eye-
witness testimonies.
Keywords: Name recall, Aging, Episodic memory, Face-name association, Pure-list technique, Recall, Encoding, Consolidation,
Methodology, Intertrial technique
Introduction
Background
Empirical evidence shows that episodic memory (EM) declines
with increasing age[1,2]. Older adults also report greater difﬁculty
in recalling names compared with other word types[3–9].
Substantial evidence also points to an age-related decrease in
study participants’ ability to recall names when asked to associate
a face with a name; this deﬁcit is greater for name recall than it is
for semantic information[10–22]. Furthermore, common names
are easier to recall than less common names[14,19,23].
Many studies investigating the effects of age and/or name
commonality on name recall have used a face-name or face-item
association technique. In this technique, participants are shown a
face with a name or other semantic information written below it.
Later, when presented with the same face, they are asked to recall
the written information. This technique may produce enhanced
recall deﬁcits in older adults who perform signiﬁcantly poorer on
divided attention[24–27] and associative memory tasks[28–30]. We
present 2 studies in which younger and older adults were asked to
recall common and uncommon names using either the face-name
association technique (FNAT) or by studying pure lists of
names[31].
Name recall and aging
In a study by Semenza et al[31], younger (mean age, 22.7 y) and
older participants (mean age, 66.5 y) with Alzheimer’s disease
were given a list of uncommon and common ﬁrst names. Older
adults had a signiﬁcant deﬁcit in the primacy recall of ﬁrst names
compared with younger adults. The recency effect between
younger and older adults for name recall was signiﬁcantly less
than the primacy effect, indicating that name recall has a larger
deﬁcit in long-term EM for older adults than for younger adults
compared with short-term memory. This effect was signiﬁcantly
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greater for individuals with dementia, indicating that the medial
temporal lobe is implicated in name recall to a greater degree than
common word recall[32].
The traditional FNAT technique presents younger and older
adults with either a picture (of a face[16] or cartoon character[10])
or a video and with a name to be remembered[21]. Crook and
West[21] used ﬁrst names and showed younger and older parti-
cipants a video of individuals introducing themselves. As in
Semenza et al[31], greater name recall deﬁcits were found for
longer-term EM compared with younger adults.
Fogler et al[10] used the FNAT with cartoon characters to
investigate the relationship between name recall in younger
(mean age, 22.73 y) and older (mean age, 73.31 y) adults when
additional information was or was not presented at study. The
results showed an age-related deﬁcit in name recall when addi-
tional information was absent at study. These results indicate that
older adults perform better when additional information is pre-
sented to enable them to recall the name. This supports the
encoding speciﬁcity principal proposed by Tulving[33].
The ability to recall ﬁrst names using FNAT was also used by
Tse et al[12]. In this study, middle-aged (mean age, 60.81 y),
young-old (mean age, 71.97 y), and old-old (mean age, 81.28 y)
participants studied 16 names of unknown faces over 4 trials.
Participants received no feedback on their performance between
each trial. The results showed that the middle-aged group
improved their face-name recall with repeated testing, whereas
older adults did not.
Cohen and Faulkner[22] studied the recall of both ﬁrst names
and last names in younger (age, 20–39 y), middle-aged (age,
40–59 y), and older adults (age, 60–80 y). Older participants
reported more difﬁculty in recalling names of friends and
acquaintances, indicating a retrieval problem for both ﬁrst and
last names in older adults. A second experiment presented par-
ticipants with faces along with audio presentations of their ﬁrst
and last names and information about the person, such as their
occupation, location, and hobbies. Compared with younger
adults, older adults showed a signiﬁcant deﬁcit in recalling ﬁrst
and last names compared with the person’s occupation, location,
and hobbies. Furthermore, the age-related deﬁcit was sig-
niﬁcantly greater for ﬁrst names over last names.
Most other research has used last name recall when using
FNAT. For example, James found that older adults (mean age,
70.2 y) demonstrated a signiﬁcant impairment in recalling the last
names of unfamiliar faces compared with younger participants
(mean age, 20.6 y), which was signiﬁcantly greater than recalling
occupations[16]. A 2008 study also used last names, and older
participants showed a disproportionate deﬁcit in recalling names
compared with occupation[13]. The fact that recognition was used
in this study indicates that older adults may have an encoding
deﬁcit for names over semantic information compared with
younger adults. A similar result was found byCohen[34], who also
showed that older participants reported more tip-of-the-tongue
(TOT) occurrences when recalling names as opposed to other
personal information, indicating a retrieval deﬁcit[34]. James[35]
also found this TOT age-related deﬁcit, but was cautious to state
whether older adults had a greater retrieval deﬁcit for names
compared with the description of a person (when using the
FNAT). This was because there were very few TOTs for the
descriptive conditions for younger and older participants and,
therefore, the results may have been caused by ﬂoor effects.
Rendell et al[15] conducted 2 studies into face-name associa-
tions and the ability to recall the occupation of photographs of
male faces. Compared with middle-aged participants, older
adults showed a signiﬁcant recall deﬁcit of last names over
occupations. The oldest participants (mean age, 73.4 y), com-
pared with young (mean age, 21.3 y) and old participants, for
their recognition of famous faces compared with uncommon
objects showed a signiﬁcantly lower recall of names than
uncommon objects. However, there was no signiﬁcant difference
between the other 2 groups of participants.
Some studies have questioned whether older adults do show a
signiﬁcant age-related decrement for recalling names compared
with semantic information or common nouns. For example, in a
review of relevant research into episodic and semantic memory,
Maylor[36] concluded that there was no difference in memory of
names over semantic information between older and younger
adults. Furthermore, Moulin et al[37] concluded that the type of
questioning and stress confuses older adults to a greater degree
than it does younger adults when investigating eye-witness
memory and aging; thus, there is no clear evidence that older
adults are signiﬁcantly impaired at recognizing faces than
younger adults. Ramscar et al[38] suggest that methodological
issues have a greater impact on assessing cognitive functioning
over the lifespan than actual cognitive decline.
Name recall in younger, nonpathologic older adults, and
those with pathologic issues
Evidence shows that younger adults use the superior temporal
gyrus part of the brain when recalling the faces and names of
famous people[39]. Seidenberg et al[32] showed that patients with
temporal lobe damage have difﬁculty recognizing famous people,
and Joubert et al[40] showed that patients with prosopagnosia
(face blindness) had signiﬁcant damage to the right temporal lobe.
Fine et al[41], in investigating the verbal ﬂuency for names in
nondemented patients suffering from Parkinson’s disease, found
that compared with nonpathologically age-matched controls the
nondemented Parkinson’s group produced signiﬁcantly fewer
male ﬁrst names; however, there was no signiﬁcant difference in
the production of common nouns. In line with this research,
names appear to be stored in different cognitive networks to
common nouns and there is an onus on executive functioning
regarding this dissociation.
Neuropsychological evidence suggests that the temporal lobe
and the prefrontal cortex is critical for face-name associations.
Nonpathologic older adults have shown declines in both of these
cognitive functions and atrophy in these cortical regions[42] (see
Raz[43] for a comprehensive review). The natural atrophy of the
temporal lobe in nonpathologic aging can explain why older
adults perform signiﬁcantly poorer in FNAT tests, but may not
show a decrement on the recall of pure lists of names.
Recall of common/uncommon names in younger and older
adults
The node structure theory (NST[20,23]; reviewed in greater depth
in James and Fogler[14]) predicts that common names will be
protected in nonpathologic aging to a greater degree than
uncommon names. In brief, the NST produces a model where
different nodes (or cognitive representations) are connected to
one another. Semantic nodes include information such as occu-
pations or hobbies, whereas phonological nodes represent either
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sounds of people’s names or semantic information about them.
The phonological and semantic nodes are connected through the
lexical nodes (or cognitive representations), which identify names
or other information. The repeated priming (or activation) of the
link between the nodes produces stronger connections between
them. If there is insufﬁcient priming of the semantic, phonological,
or lexical nodes, then associations between nodes will degenerate.
Thus, according to this theory, the nodes for common names will
be activatedmore often than those for uncommon names. As older
adults encounter more common than uncommon names, the
results show a dissociation between the abilities of older and
younger adults to recall common/uncommon names[14].
Research shows a relatively high degree of support for the
NST; for example, James and Fogler[14] showed that, compared
with younger adults, older adults recalled more common last
names than uncommon last names. However, there was no dis-
sociation between the old and oldest groups of participants.
James also suggested that name commonality of last names
beneﬁted older adults to a greater degree than it did younger
adults when using name association and comparing last names
with occupations[16].
Jones and Rabbitt[19] also investigated the effects of aging on
the recall of common and uncommon ﬁrst and last names.
Overall, participants showed a signiﬁcantly greater ability to
recall common names than uncommon names. However, there
was no interaction between young-old (aged 60–69 y) and older
(aged 70–79 y) adults with regard to ﬁrst or second name com-
monality. In a review of the literature, Cohen and Burke[20]
concluded that older adults showed a signiﬁcant recall beneﬁt for
more common ﬁrst and last names versus younger adults. This
suggests that older adults who encounter more common names
show a recall beneﬁt of these names over uncommon names in
comparison with younger adults.
The NST is similar to the inter-item association theory of word
frequency and age of acquisition (AoA). According to the inter-
item association theory, high-frequency or early-acquired words
should have a recall beneﬁt over low-frequency or later-acquired
words, respectively[44–48]. This theory is based on connectionist
models, which show that words encountered more often (high
frequency) or earlier in life (early AoA) show more inter-item
associations, with regard to cognitive representations, compared
with low-frequency or later-acquired words[49–52]. According to
the inter-item association theory, older adults show a signiﬁcant
recall beneﬁt of high frequency and early-acquired words to a
greater degree than younger adults. Strong evidence indicates that
recall, encoding, and consolidation are signiﬁcantly greater for
older compared with younger adults for words that differ in AoA
or word frequency, speciﬁcally in EM[44,45]. Thus, a similar result
should be found when comparing younger and older adults for
the recall, consolidation, and encoding of common and uncom-
mon names when using the same methodological techniques.
Burton and Bruce[53] proposed an alternative theory of the
recall of common versus uncommon names based on the inhibi-
tion theory (IT) of aging[54,55]. They argue that older adults
should have greater difﬁculty in recalling or recognizing common
than uncommon names because they have encountered more
common names than younger adults and, therefore, will struggle
to select the appropriate common name associated with a pre-
viously presented face[53]. Thus, older compared with younger
adults should show a face-name association beneﬁt for uncom-
mon names because there is greater difﬁculty among older adults
in selecting the correct common name when shown the to-
be-remembered face again.
There is some evidence to support this theory; for example,
Stanhope and Cohen[56] showed that when the frequency of ﬁrst
names was manipulated during a face-name association task,
older participants did not show the expected recall advantage of
common versus uncommon names. Furthermore, when fewer
uncommon names were mixed with a higher proportion of
common names, older adults demonstrated a signiﬁcant recall
advantage for the uncommon names. Also, in questionnaire
studies, older adults reported greater difﬁculty in recalling names
of friends and acquaintances[22], which is contrary to the NST.
Cued and free recall of common/uncommon names in aging:
methodological issues
First, older adults show a signiﬁcant deﬁcit in associative
memory[28–30,57–60]; therefore, the FNAT may be replicating an
associative memory test. Indeed, older adults show neurological
deﬁcits in the frontal lobe and medial temporal lobe region that
have been associated with cognitive deﬁcits in executive func-
tioning, metacognition, and associative memory[39,40,42,43,61,62].
Thus, older adults show a greater deﬁcit in forming associative
memories than memories for single items in EM[26,63].
The FNAT is similar to a divided attention task, whereby
participants must attend to 2 different pieces of information at the
same time. Older adults show a greater deﬁcit in cognitive func-
tioningwhen undertaking a divided attention task comparedwith
younger adults[24–27,63]. Castel and Craik[25] showed that when
younger adults attempted to recall either an item or a face under
divided attention, their performance matched that of older adults
completing the same task under full attention[61]. Older partici-
pants show a greater deﬁcit in associative memory when the pairs
differ in terms of contextual and perceptual information com-
pared with when just one type of information is used for the
paired associations. For example, older participants have greater
difﬁculty in associating a word that has been presented in a spe-
ciﬁc font (at study) when asked to select it at recall[63]. However,
most research suggests that older participants increase their recall
when using a cued-recall task than when using a free-recall task.
Hence, it would be of interest to compare cued recall of face-name
associations with the free recall of names in younger and older
adults.
Although the FNAT is ideal for investigating anomia (or
agnosia) in aging, it may not be appropriate to investigate the
simple recall of names in aging or when comparing the recall of
common and uncommon names. In the current era, many con-
versations are conducted through telephone or email; therefore,
one does not always see faces as regularly as one encounters
names. In fact, a person may communicate with someone online
or over the telephone for years, building up a very strong rela-
tionship, but never see the face of the other person. A critical point
here is that previous studies[13–15] have argued that the face-name
technique is signiﬁcantly different in the study of name recall
related to aging, when in fact the results show an age-related
deﬁcit in anomia, not necessarily name recall.
Fogler et al[10] showed that older adults recalled more
descriptive face-name associations than younger adults compared
with recalling a nondescriptive association (eg, a name). One
explanation for this, as demonstrated by Craik and Byrd[30], is
that the deeper the levels of processes, the more likely the to-be-
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remembered information will be encoded. Arguably, this is more
effective in older adults than in younger adults because of the
encoding and consolidation deﬁcit caused by nonpathologic
aging[64]. Furthermore, James[16] showed a signiﬁcant dis-
association between younger and older adults when recalling the
last name or occupation of faces. This disassociation can be
explained with the NST: older adults will have encountered more
last names and occupations compared with younger adults.
Therefore, there will be an increase in divided attention among
older adults when trying to recall the last name, compared with
occupation, than among younger adults. In addition, there was
no control on the frequency of last names in the study. Hence, it is
possible that the last names were more popular among the
younger as opposed to the older participants.
It is questionable as to whether the FNAT should be used when
investigating either the aging effect of name recall or the effect of
name commonality on recall. Older adults have signiﬁcantly
greater deﬁcit in associative memory than do younger adults.
Thus, even though previous research suggests that older adults
have a greater recall deﬁcit than younger adults for names over
other associative information, such as the occupation of the face
presented[16], it is possible that themethodological techniquemay
have produced a greater age difference in name recall than the
actual deﬁcit. Cohen and Faulkner[3] argue that using more rea-
listic techniques is important when investigating memory decline
in aging; presenting a face and a name is relatively unrealistic
because participants do not interact with the person. Other
studies[17,18] have shown how environmental support helps older
adults recall information; therefore, a more interactive version of
the face-name technique might provide more realistic evidence of
any name recall deﬁcit in older adults[65].
Second, there are issues regarding the type of name used in
previous studies of aging and name commonality recall, and
whether the types of faces used in the FNAT were appropriate. It
is unclear why most research manipulated last names instead of
ﬁrst names. In the late 20th and early 21st centuries, individuals
were increasingly being referred to by their ﬁrst names. Also, as
older adults show a greater recall deﬁcit on ﬁrst compared with
last names[22], it is important to use ﬁrst names when studying the
effects of age on name recall.
A further issue, raised by Valentine and Darling[66], is that
famous faces should not be used because character names can be
confused with the actors’ names. We also argue that younger
adults may be more accustomed to current affairs, hence, older
adults may be at a disadvantage if famous faces are used. This was
acknowledged by Bonin et al[67] who showed that AoA can
directly inﬂuence recall. Thus, AoA and frequency of encoun-
tering ﬁrst names without doubt has a direct impact on recall in
younger and older adults.
The type of face used in face-name association studies also
matters. Studies comparing younger and older adults have used
faces of people in a wide age range (eg, James et al[13] and
James[16] used faces of men ranging in age from 30 to 60 y).
Research has shown that older adults can more accurately
recognize older faces compared with younger faces; however,
there is no difference in the recognition of younger adults when
studying younger or older faces[68]. Therefore, one can assume no
age bias if older faces are used as a stimulus. Removing this
possible confound means that older adults will not be at a dis-
advantage when attempting to perform a cued-recall test with
younger faces.
The emotional expressions of faces have also been shown to be
important in either recognition or attentional bias between
younger and older participants[69,70]. Grifﬁn[11] argues that it is
almost impossible to match faces in a between-subjects experi-
ment; therefore, a within-subjects technique should be used when
investigating name commonality. Furthermore, when using the
FNAT to investigate cued recall in younger and older partici-
pants, neutral-expression faces should be used.
With regard to name recall, it is arguably inappropriate to use
the face-name association method; older adults may be dis-
advantaged compared with younger adults because this techni-
que is similar to a divided attention study or tests of associative
memory, at which older adults perform signiﬁcantly poorer.
However, it would be interesting to compare a cued-recall FNAT
with a free-recall pure-list technique. To test name recall in
relation to aging and name commonality, it may be more
appropriate to use a pure-list technique, as used in studies of item,
word frequency, and AoA recall[44,45] (eg, in Semenza et al[31]).
Effects of aging on recall, encoding, consolidation, and
retrieval/retention in younger and older adults
Younger and older adults show increased recall for items presented
over repeated trials (the multi-trial technique[44,45,64,71–73]. The
beneﬁt of this technique is that an intertrial method can be used to
assess overall recall, gain access (GA), lost access (LA), and long-
term retrieval/retention (saving scores). GA is calculated by taking
into account the number of new items (in this study, names) that a
participant recalls on subsequent trials, whereas LA is calculated by
measuring the number of items that participants fail to remember
between trial n and trial n+1. Typically, both GA and LA are cal-
culated as proportions or percentages. Saving scores are measured
by comparing the number of items recalled on the ﬁnal trial with the
number of items recalled on the delayed recall trial.
In a hypothetical example, consider 2 participants who both
recall 5 out of 15 words on the ﬁrst and second trials of a memory
test. The ﬁrst participant may recall exactly the same words on
the second trial as she/he did on the ﬁrst trial, and thus would
have a GA score of 0% and an LA score of 0%. The second
participant may recall 5 new words on his/her second trial and
none of the words that she/he recalled on the ﬁrst trial. For this
participant the GA score would be 50% but the LA score would
be 100%. These results would suggest that the ﬁrst participant
has an encoding deﬁcit but intact consolidation, whereas the
second participant may have an intact encoding system but a
deﬁcit in consolidation.
It is assumed that GA represents encoding, LA represents a
combination of consolidation and retrieval, and that saving
scores represent long-term retrieval/retention. However, this
opinion is not shared by all researchers and it is possible that both
GA and LA represent a combination of consolidation and
encoding, respectively (see Almond and colleagues[45,72] for fur-
ther discussion). We accept the view that GA corresponds to
encoding, LA symbolizes consolidation, and saving scores indi-
cate long-term retrieval/retention.
To our knowledge, no study on the effects of name common-
ality and aging has ever used an intertrial technique to investigate
overall recall, GA, LA, or saving scores in a multi-trial metho-
dology. In an FNAT-recall study of middle-aged and older adults
over 4 trials, Tse et al[12] found that when older adults received no
feedback on their performance they showed no signiﬁcant
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increase in name recall compared with middle-aged adults. They
did not, however, calculate GA or LA.
In recent research, evidence suggests that AoA and word fre-
quency have a signiﬁcantly greater effect on overall recall, GA,
and LA of words in older adults compared with younger
adults[44,45], over subsequent trials. These results support the
inter-item association theory of memory[48,50], in that words that
are activated more often will show a greater protection against
cognitive decline in nonpathologic aging. Thus, the intertrial
approach should show that common names (vs. uncommon
names) are recalled, encoded, consolidated, and retrieved/
retained signiﬁcantly better over trials in older adults compared
with younger adults, supporting the NST. However, support for
the IT would show the opposite.
Aims and hypotheses
The ﬁrst aim of this study was to compare the name recall of
younger and older adults using both the traditional FNAT and a
pure-lists recall technique[44,45]. We hypothesized that older
adults would show a signiﬁcant effect of anomia.
Second, we wanted to compare the usage of FNAT with the
study of pure lists of common and uncommon names in both
younger and older adults. According to the NST, older adults
should show a signiﬁcant beneﬁt in all aspects of EM (ie, recall,
GA, LA, and saving scores) for common over uncommon names
in both experimental methodologies. However, the IT suggests
that older adults show a greater EM performance compared with
younger adults for uncommon versus common names.
A further aim of this study was to investigate whether there
was a difference between younger and older adults in recall, GA,
LA, and/or saving scores when using a multi-trial technique. We
hypothesized that different results may be found when using the
traditional FNAT compared with when participants are asked to
study pure lists of names. Within these aims, we also investigated
whether the outcome variables were inﬂuenced by name com-
monality when the 2 different experimental techniques were used.
Overall, we predicted a signiﬁcant age-related deﬁcit in all
aspects of EMwhen using the FNAT comparedwith the pure-lists
technique. We also predicted that the difference between EM for
common versus uncommon names would be greater when using
FNAT compared with the pure-lists study-recall method; this is
because FNAT utilizes more of older adults’ cognitive abilities
(compared with that of younger adults).
Experiment 1
The primary aim of experiment 1 was to replicate the ﬁndings of
previous research showing that older adults have a signiﬁcant
recall deﬁcit in anomia compared with younger adults[10,14,15,22].
A further aim was to investigate the results of previous studies
showing that older adults have a recall dissociation between
common and uncommon names compared with younger
adults[14,16,19]. According to the NST, older adults should show a
recall beneﬁt over younger adults for face-name association recall
for common versus uncommon names[20,23]. However, Burton
and Bruce[53] suggest that older adults should show a recall
beneﬁt of uncommon over common names in comparison with
their younger counterparts, supporting the IT[54,55]. We felt that
it would be interesting to compare false alarms (FAs) for names
not recognized on each trial for younger and older adults, and
compare whether this was different for common names versus
uncommon names.
A further aim of this experiment was to repeat the ﬁndings of
Tse et al[12], in which older adults were found to show no increase
in the learning curve[45] using FNAT over repeated trials. In an
extension of Tse’s work[12], this study investigated the GA, LA,
saving scores, and FAs of younger and older participants when
studying names. In addition, the experiment considered the
impact of name commonality on all aspects of EM (ie, intertrial
recall, GA, LA, saving scores, and FAs), as in previous
research[45,46].
Taking into account the methodological issues with previous
research using the FNAT, only ﬁrst names were used as stimuli
because they show a greater age-related cued-recall difference
compared with last names[22]. Furthermore, as older adults have
a recognition bias for older compared with younger faces (com-
pared with younger adults [68]), this experiment used only older
faces as stimuli. The faces were computer generated and taken
from the study by Firestone et al[68]. Measures were taken to
avoid confounding factors, including ensuring that the faces did
not resemble famous faces[66], that facial expressions were
neutral[69], and that the same faces were used in both experi-
mental lists[11] (except the practice lists).
Methods
Participants
Having provided informed consent, 2 groups of English and
Welsh participants were tested: 1 group comprised 30 “younger”
adults with a mean age of 23.5 years (SD= 3.92) and the other of
30 “older” adults with a mean age of 72.23 years (SD= 5.28).
The younger group had a mean number of years in full-time
education of 14.6 (SD=2.71), which was similar to that of the
older adults (14.6, SD=2.81), with no signiﬁcant difference
between the 2 groups (t< 1). All older adults scored >27/30 in
the mini mental state examination[74], indicating an absence of
cognitive impairment.
Stimuli
The stimuli—that is, ﬁrst names—were taken from Merry[75],
who ranked the top 100 names in England and Wales between
1944 and 1994. Two pure lists of 30 ﬁrst names were created on
the basis of commonality (common vs. uncommon). The com-
mon name list consisted of ﬁrst names ranked in the top 100 in
both 1944 and 1994 (eg, Thomas, Catherine). The uncommon
name list comprised ﬁrst names ranked in the top 100 in 1944 but
not in 1994 (eg, Nigel, Veronica). Any name ranked outside the
top 100 in 1994 was assigned a ranking of 101 because actual
rankings for these names were not available (Table 1). A third list
of 30 common and uncommon names was used as a practice list.
The Wilcoxon rank sum nonparametric test was used to con-
ﬁrm that there was no signiﬁcant difference between common
names selected from 1944 and 1994 (W= 891.50) and that there
was a signiﬁcant difference between the common and uncommon
names from 1994 (W1=465, Z= − 7.112, P< 0.001). There
were no signiﬁcant differences between the number of syllables in
each experimental list (t< 1). Both experimental lists consisted of
21 male and 9 female names. The lists were presented on one
sheet in size 24 Arial font. Above the name was a passport-sized
Almond and Morrison. Healthy Aging Research (2017) 6:e4 www.har-journal.com
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Table 1
Ranked popularity of proper names taken from Merry[77] used in Study Seven.
Common Names Uncommon Names
Name 1944 Rank 1994 Rank Name 1944 Rank 1994 Rank*
Andrew 45 20 Alan 8 101
Anthony 6 56 Barbara 10 101
Catherine 42 45 Barry 20 101
Charles 38 41 Bernard 37 101
Christopher 16 14 Brian 7 101
David 2 24 Carol 12 101
Edward 29 43 Colin 15 101
Elizabeth 15 25 Dennis 34 101
George 21 17 Derek 27 101
Georgina 84 33 Eric 39 101
Harry 65 6 Evelyn 71 101
Heather 58 76 Frederick 42 101
Helen 45 80 Gordon 44 101
Henry 63 48 Graham 22 101
James 10 2 Ian 23 101
Jennifer 18 42 Julia 70 101
John 1 37 Keith 14 101
Maria 57 86 Malcolm 24 101
Martin 41 87 Norman 43 101
Mary 4 94 Pamela 17 101
Michael 3 11 Pauline 14 101
Nicholas 76 42 Raymond 17 101
Patrick 31 63 Reginald 71 101
Paul 28 66 Ronald 26 101
Peter 4 51 Roy 30 101
Richard 11 49 Shirley 39 101
Robert 5 25 Terence 18 101
Sarah 86 12 Trevor 33 101
Thomas 19 2 Valerie 11 101
William 9 7 Veronica 52 101
*All names ranked as 101 because ranking was only available 1 through 100.
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black and white photograph of an older adult, matched for
gender. A different set of older faces were used for the practice
lists, but the same faces were used for both experimental lists of
names. Participants were informed that they were to be tested on
their ability to remember the name written under each face. To
ensure that participants paid attention to the names, they were
ﬁrst required to rate each name on a scale of 1–7 (1= do not like
this name; 7= like this name very much)[76].
Design and procedure
A mixed design was used and all participants were exposed to
both common and uncommon face-name associations.
Participants ﬁlled in a general information sheet, and then pro-
ceeded to rate the practice list of face-name associations. Younger
participants had 60 seconds to rate all 30 names; older adults
were given 90 seconds to remove any possible effects of cognition
speed[77,78]. This is standard practice in multi-trial memory tests
comparing younger and older adults[45,46] and is important when
using names as stimuli, as older adults are slower to read such
words[21]. Younger participants were asked to spend 2 seconds
rating each name on each list presented in the trial; older parti-
cipants were asked to spend 3 seconds. After rating all 30 face-
name associations, participants undertook a standard 5-ﬁgure
digit span task to clear working memory and avoid the recency
effect.
Participants then took a free-recall task in which they were
presented with the same faces in a random order and asked to
write the name of the face on a line above the photograph.
Participants did not need to recall their pleasantness rating and
could recall the names in any order but only had 60/90 seconds
(younger/older) to do so. Participants were asked not to guess the
names of faces they did not recall; this was important when
calculating FAs.
The study, distractor, and free-recall task were repeated 5
times for the intertrial learning of the stimuli. The presentation of
common and uncommon face-name associations always fol-
lowed each other, but were counterbalanced across each parti-
cipant group and presented in separate test sessions.
Furthermore, the order of the face-name associations was ran-
dom in each study and recall list.
After 5 trials, participants returned 1 week later to complete a
delayed recall task of all names encountered in the ﬁrst intertrial
task. Participants repeated the 5 learning trials for the subsequent
30 names. At the beginning of each trial, participants received the
same instructions and were not informed that they were being
presentedwith the same names. Participants returned aweek later
for a second delayed-recall task before being debriefed. See Figure
1 for a visual representation of the procedure.
Results
The signiﬁcant values of the main effect and interactions of
experiment 1 can be found in Table 2.
Cued Recall
A 2× 5× 2 (age group× trial× name commonality) mixed ana-
lysis of variance (ANOVA) test was used to analyze the impact of
age, number of trials, and name commonality on overall cued
recall. Figure 2 illustrates how cued recall of face-name
associations increased across the 5 immediate recall trials.
Marginal means show that cued recall for the whole sample
population signiﬁcantly increased by 46.92% from trial 1 to trial
5. Common names showed a signiﬁcantly higher cued recall
(24.23%) than uncommon names overall. Across the 5 trials,
younger adults recognized 31.32% more faces than older adults,
which was signiﬁcant.
There was no signiﬁcant interaction between trial and age
group, or between name commonality and trial. However, cued
recall showed a signiﬁcant 2-way interaction between age group
and name commonality in which the marginal means show that
older adults recalled 0.97% more common than uncommon
names compared with younger participants. Furthermore, there
was a signiﬁcant 3-way interaction between all 3 factors on cued
recall. This is critical and, as Figure 2 illustrates, there is a dif-
ference in the cued recall of face-name associations between
younger and older adults. Speciﬁcally, across the 5 trials younger
adults showed an increase in cued recall of 75.78% for uncom-
mon names compared with 79.30% increase for common names.
In contrast, older adults showed a 142.99% increase in cued
recall of uncommon names compared with only a 77.55%
increase in cued recall of common names. The results show that
the increased cued recall across the 5 trials for common names
was relatively similar for younger and older participants, whereas
the cued recall of uncommon names was greater for older com-
pared with younger participants; that is, older adults had a
steeper learning curve for uncommon versus common names,
Step One
Participants are presented with three lists of 10 names and faces, with a space next to each
face–name association. Participants are asked to spend 2 seconds (3 seconds for older
adults) rating each name for pleasantness on a scale of 1–7, writing their rating in the
provided space.
Step Two: Distracter task
Participants are instructed to listen while the experimenter reads out 5 digits; participants
are then instructed to write down these 5 digits (distracter task).
Step Three: Recall task
Participants receive the faces of the names they previously rated with a blank space below
to fill in the associated names. Participants were informed that they were required to recall,
not guess, as many names as possible
Step Four: Free-recall task
Participants are given 60 seconds (90 seconds for older participants) and instructed to
write down as many names associated with the correct faces as they can remember from
the previous list in any order. Participants are informed that the rating they attributed to
each name is not important.
Step Five
Steps One to Four are repeated 5 times for the first experimental name list.
The 30 names are randomised for each of the 5 subsequent trials.
Step Six
Participants return 1 week later and perform a free recall test for any face-name associations
studied the week previously. The same time limits apply.
Step Seven
Steps One to Four are repeated for the second experimental name list (as in Step Five).
Step Eight
Participants return 1 week later and repeat Step Six above. The same time limits apply.
Figure 1. An illustration of the experimental procedure in experiment 1. Note
that the experimental name list was counterbalanced for each sample
population.
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whereas younger adults had a similar learning curve for each
name commonality (Fig. 2).
False alarms
FAs were calculated as the number of incorrectly recalled names
on the remaining available names. No participants recalled all 30
names; therefore, ceiling effects can be eliminated. The analysis
was identical to the cued-recall outcome measurements with the
exception that the FA outcome measure was used.
As shown in Figure 3, there was a signiﬁcant decline in FA
over the 5 trials for the whole sample population; marginal
means showed that FAs decreased by 25.42% from the ﬁrst to
the ﬁfth trial for the whole sample population. There was a
signiﬁcant main effect of age group on FA. As shown in Figure 3,
for both stimulus characteristics older participants showed a
greater number of FAs; the marginal means showed that the
older adults had 45.83% more FAs than the younger sample.
There was also a signiﬁcant main effect of name commonality
and FAs for the whole sample population in that there was a
31.96% higher FA rate over the 5 initial trials for the whole
sample population.
No signiﬁcant interaction was found between the factors of
age group and trial on FA.However, themarginal means showed
that, for younger adults, FAs were 55.22% higher for uncom-
mon compared with common names, but for older adults FAs
were 139.22% higher for common compared with uncommon
names, which was signiﬁcant. There was also a signiﬁcant 2-way
interaction between name commonality and trial; the marginal
means show that, for common names, FAs decreased by
12.77%, but for uncommon names FAs decreased by 74.81%
over the 5 initial trials for the whole sample population.
Finally, there was a signiﬁcant 3-way interaction on FAs for all
3 factors. Comparing FAs for younger adults on trials 1–5 for
uncommon and common names, the mean FA of uncommon
names showed a decrease of 42.70%, and for common names the
same sample population showed a decrease of 88.86%.
However, for the sample population of older adults, FAs of
uncommon names decreased by 122.13% between trial 1 and
trial 5, but for common names there was an increase of 2.84%.
Gained access
In line with previous research[45,46], for the ﬁrst trial, GA was
calculated as LA that could not account for cued recall on trial 1
(see Tulving andArbuckle[79] for justiﬁcation). Hence, a 2× 5× 2
(age group× trial× stimulus characteristic) mixed ANOVA test
was used to investigate this dependent variable.
As depicted in Figure 4 for the whole sample population, GA
increased signiﬁcantly by 31.00% from trial 1 to trial 5. A sig-
niﬁcant main effect of name commonality was found in that
common names showed a 23.22% higher GA than uncommon
names. Finally, a signiﬁcant effect of age groups on GA was
found in which older adults had a 42.81% lower GA than did
younger adults.
No signiﬁcant 2-way interaction was found between name
commonality and trial, but there was a signiﬁcant interaction
between age group and name commonality on GA, showing that
older participants had a 6.41% higher GA score for common
over uncommon names, whereas younger adults had a 36.72%
higher GA score. A signiﬁcant 2-way interaction was found
between trial and age group. Surprisingly, older adults showed a
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higher GA from trial 1 to trial 5 compared with younger adults
(31.54% and 30.62%, respectively). However, it must be noted
that the effect size and percentage differences are relatively small.
Finally, there was a signiﬁcant 3-way interaction between all 3
factors on GA. Over the 5 trials, younger adults showed a GA
increase of 43.88% for common names compared with a 14.11%
increase for uncommon names; however, older adults showed a
decrease in GA of 8.24% and an increase of 91.81%. These
results suggest that younger adults have an encoding beneﬁt over
trial for common versus uncommon names, whereas older adults
show an encoding beneﬁt of uncommon compared with
common names.
Lost access
LA was not calculated for the ﬁnal trial (this was analyzed with
saving scores—see below; see Almond and colleagues[45,46,64] for
justiﬁcation). Therefore, a 2× 4×2 (age group× trial× stimulus
characteristic: ie, name commonality) mixed ANOVA test was
used to examine the intertrial LA of younger and older adults
studying common versus uncommon names in the FNAT. It is
important to note that a higher LA score represents a lower
consolidation score.
As shown in Figure 5, LA signiﬁcantly decreased over the 4
initial trials. The marginal means show that there was a decrease
of 82.69% in LA for the whole sample population. The marginal
means showed that older adults had a signiﬁcant 25.69% higher
LA across the 4 trials compared with younger adults.
Furthermore, for the whole sample population, LA was sig-
niﬁcantly higher (34.98%) for uncommon than for
common names.
There was no signiﬁcant interaction for LA between the factors
of trial and age group. The marginal means show signiﬁcantly
that younger adults have an overall LA difference of 27.35%
between common and uncommon names (lower for common
names), whereas older participants had an overall LA difference
that was 41.42% lower for uncommon compared with common
names. There was also a signiﬁcant interaction on LA of name
commonality and trial; themarginal means show that uncommon
names had a decrease in LA of 54.96% over the 4 trials, com-
pared with a decrease of 131.45% for common names.
Critically, for LA there was a signiﬁcant 3-way interaction
between all 3 factors; Figure 5 illustrates the difference in LA
between younger and older adults when studying common versus
uncommon face-name associations. Speciﬁcally, the marginal
means show that younger adults had a decrease in LA of
122.84% compared with 81.74% for common over uncommon
names across the ﬁrst 4 trials; however, for older participants, the
decrease across trials for uncommon names was 37.39% com-
pared with 148.28% for common names. These results suggest
that consolidation of common versus uncommon names was
greater in younger adults, whereas consolidation of uncommon
compared with common names was greater for older adults.
Saving scores
As in previous research[45], saving scores were calculated by
comparing the recall on the ﬁnal trial with delayed cued recall.
Therefore, a 2× 2× 2 (age group× trial× stimulus characteristic,
ie, name commonality) mixed ANOVA test was used. Figure 2
shows the difference between the face-name association recall for
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trial 5 and the delayed cued recall for younger and older adults
studying common and uncommon names.
The marginal means show that the cued recall of face-name
associations was 88.57% higher for trial 5 compared with
the delayed cued-recall test for the whole sample population,
which was signiﬁcant. Younger adults showed a signiﬁcant
26.68% higher mean cued recall (across trial 5 and the delayed
cued-recall test) than did older adults. There was also a signiﬁcant
main effect of name commonality; the whole sample population
showed a 23.08% higher mean cued recall (across trial 5 and
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the delayed cued-recall test) for common versus uncommon
names.
Younger adults failed to retrieve/retain 83.39% of the names
that they recognized on trial 5 compared with the delayed cued-
recall task, but in older adults this ﬁgure was 95.43%, which was
signiﬁcant. The signiﬁcant reduction in cued recall between trial 5
and the delayed cued-recall task for the whole population was
81.39% for common names, compared with 95.43% for
uncommon names. Finally, there was a signiﬁcant 2-way inter-
action of saving scores between the factors of name commonality
and age group. The marginal means show that the mean cued
recall of common versus uncommon names (for trial 5 and the
delayed cued recall) for younger participants was 34.57% com-
pared with 10.05% for older participants. This indicates that
older adults show increased retrieval/retention of common versus
uncommon names in comparison with younger adults. There was
no signiﬁcant 3-way interaction on saving scores between the 3
factors.
FAs on saving scores
It was possible to calculate FAs for the delayed cued-recall test;
therefore, the same analysis was used as for saving scores but the
outcome measure was FAs on saving scores. As expected, the
mean FAs were signiﬁcant, 86.58% higher for older compared
with younger participants. There was a signiﬁcant main effect of
trial on overall FAs; FAs were 12.12% higher on the delayed
cued-recall task than on trial 5. There was also a signiﬁcant main
effect of name commonality on overall FAs. Overall, FAs were
63.03% higher for common compared with uncommon names
for the whole sample population.
Themarginal means showed a signiﬁcant result in that younger
adults had 11.94% more FAs for uncommon over common
names; conversely, older adults showed 162.94% more FAs for
common over uncommon names overall. The marginal means
show that for uncommon names the FAs were 34.74% higher on
the delayed cued-recall task compared with those on the ﬁnal
trial, which was signiﬁcant. However, for the common names
there was negligible difference in FAs, in that they were 0.27%
higher for the delayed cued-recall task. There was no signiﬁcant
2-way interaction of FAs for saving scores between the factors of
trial and age group.
The marginal means show that FAs for younger adults for
uncommon names were 8.11% higher on the delayed cued-recall
task than on trial 5, and the FAs for common names were 81.12%
higher on the delayed cued recall compared with trial 5. The
results for older adults for uncommon names were in the same
direction: 87.74% higher on the delayed cued-recall task com-
pared with trial 5. However, for common names, older adults
showed a 16.31%higher number of FAs on trial 5 comparedwith
that on the delayed cued-recall task (this was signiﬁcant and is
demonstrated in Fig. 3).
Discussion
Effect of age, name commonality, and face-name
association trial on recall
Results show that older adults have a cued-recall deﬁcit for names
when associating them with faces; this was true in the case of the
ﬁrst trial and overall 5 trials, supporting previous
results[10,12,13,20]. Results conﬁrm that there is an age-related
deﬁcit when attempting to make face-name associations for
unknown faces. The potential confounds of age and emotional
expression of the to-be-remembered face did not appear to affect
the face-name recall[41,66,68].
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Using an intertrial technique allowed us to replicate the results
of Tse et al[12], with repeated testing of name recognition using a
FNAT for the cued recall of ﬁrst names. Tse et al[12] showed that
older participants showed no signiﬁcant cued-recall beneﬁt
compared with middle-aged participants for name recall across
trials when they did not receive feedback on their intertrial per-
formance. This was not the case in experiment 1, where there was
no signiﬁcant dissociation between name cued recall across trials
between younger and older participants. Participants did not
receive any feedback on their performance between trials; there-
fore, when comparing younger with older participants, rather
than middle-aged with older participants (as in Tse et al[12]), one
would expect a greater cued-recall beneﬁt across trials of younger
over older adults in the current study because the age difference is
greater (ie, a signiﬁcantly steeper learning curve for younger
versus older participants).
With regard to name commonality, there is strong support that
common versus uncommon names are recalled signiﬁcantly bet-
ter for the whole sample population[10]. This supports the
NST[14,19,20,23], in that connections between more common
names aid their recall compared with less common names.
However, there was a signiﬁcant dissociation between the recall
of common versus uncommon names for younger and older
adults, and this was also signiﬁcant when including trials in the
analysis. Contrary to the NST, younger adults showed a recall
beneﬁt over the 5 initial recall trials for common versus uncom-
mon names; however, older adults showed an enhanced learning
curve of uncommon compared with common names. This does
not support the NST[14], but supports the IT[53].
FAs were calculated for the 5 initial trials and for saving scores.
As expected, older adults showed more FAs overall than their
younger counterparts, indicating that older adults are less able to
recognize face-name associations than younger adults. There was
also the expected name commonality effect on FAs over the entire
study; however, there was no signiﬁcant interaction between the 2
sample populations over the 5 initial trials, questioning the results
of Tse et al[12]. The results show that younger and older adults did
not differ in the number of FAs they made for their overall FNAT.
The signiﬁcant 2-way interaction between age and name com-
monality was a critical ﬁnding, as was the 3-way interaction
between age, name commonality, and the ﬁrst 5 trials. These
results show that older adults have a lower FA for uncommon
names over common names compared with younger participants.
This provides overwhelming support for the IT of name recall[54].
Even though both younger and older adults show an overall
recall beneﬁt of common versus uncommon names, the results
show support for the IT of name recall when using face-name
associations[54]. This is based on the traditional IT of aging
proposed by Zacks andHasher[54]. Older adults showed a steeper
learning curve for uncommon versus common names in experi-
ment 1; however, this was the direct opposite to younger adults’
results. The FA results supported this, whereby older adults
showed a signiﬁcantly lower FA for uncommon versus common
names compared with younger adults.
Overall, the results conﬁrm that anomia for unknown faces is
signiﬁcantly greater in older adults for recall, compared with
younger adults, especially on the ﬁrst trial. Furthermore, there is
support from the whole sample population for the NST, in that
common names are recalled more than uncommon names.
However, the results do not support the ﬁndings of Tse et al[12],
whereby there was no signiﬁcant dissociation between the recall
of names over trials between age groups. Furthermore, there is a
lack of evidence for the NST when comparing younger and older
subjects: older subjects show a recall beneﬁt over trials of
uncommon versus common names when the opposite is the case
for younger participants. The recall results of experiment 1 sug-
gest that the FNAT is inappropriate for investigating age-related
deﬁcits in name recall and the effects of name commonality
on aging.
Effect of age, name commonality, and face-name
association trial on gained access
Table 2 shows a summary of results for the effect of age, name
commonality, and trial on GA (encoding). As in previous
research, older adults show a signiﬁcantly lower level of encoding
across trials compared with younger adults. To our knowledge,
no study has used the FNAT to investigate encoding in either
younger or older adults, and has certainly not taken name com-
monality into account. In line with previous research[45,46], the
results show that older adults demonstrate a signiﬁcantly lower
encoding level compared with younger adults; this was the case
overall, for GA, and when the factor of trial was taken into
account.
For the whole sample population, there was a signiﬁcant main
effect of GA on name commonality, such as common names
showed a higher GA score than uncommon names. In support of
theNST, this suggests that encoding is superior formore common
names. However, over the 5 trials, older adults encoded more
uncommon names than common names; the reverse is true for
younger adults. Furthermore, taking into account the factor of
trial, the increase in encoding for uncommon over common
names is greater for older adults, whereas younger adults show
the opposite effect. Overall, this supports the IT[53] and suggests
that older adults ﬁnd it easier to acquire uncommon names rather
than common names when completing a multi-trial experiment.
Finally, the GA results do not support previous research
investigating intertrial learning of words, which differ in AoA or
word frequency[46]. Experiment 1 shows that older adults have
superior encoding across trial for names, which are supposedly
less connected than names showing greater inter-item
associations.
In summary, the GA results conﬁrm that older adults show an
overall deﬁcit in encoding when studying names using the FNAT.
There was also the expected increase in encoding across the 5
trials, and for common versus uncommon names for the whole
sample population. However, there was a lack of support for the
NST, such that older adults showed signiﬁcantly greater encoding
for uncommon over common names (compared with younger
adults) overall, for GA, andwhen the factor of trial was taken into
account. When comparing younger and older participants for
anomia, these results support the IT of name recall in aging[53], not
the NST.
Effect of age, name commonality, and face-name
association trial on lost access
For the whole sample population, there was a signiﬁcant differ-
ence in LA for younger and older adults, supporting previous
research[46] in which older adults showed a higher mean LA than
younger adults. This was also the case when the factor of trial was
taken into account, thus supporting the view that older adults
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have a greater consolidation deﬁcit compared with younger
adults, over the whole study and across trials.
There was also an overall consolidation decrement for
uncommon compared with common names. This indicates that
more common names showed a greater overall consolidation
over the 4 trials than did uncommon names. However, older
adults showed a dissociation for the consolidation beneﬁt of
uncommon versus common names, whereas younger adults
showed the opposite. A critical ﬁnding was the dissociation
between age group and name commonality when the factor of
trial was included in the analysis; speciﬁcally, older adults
showed a greater consolidation of uncommon over common
names across the 4 trials, whereas younger adults showed the
reverse. This supports the IT[53]. Overall, the results of LA show
support for the NST, but when the factor of age is included there
is greater support for the IT[54]. This raises questions about
whether the FNAT is appropriate for studying the consolidation
of ﬁrst names in younger and older adults.
Effect of age, name commonality, and face-name
association trial on saving scores
Previous research[64] has shown that younger adults retrieve/
retain more names than older adults from trial 5 to the delayed
recall test. Further, in the study by James[35], it was suggested that
older adults have a signiﬁcant retrieval problem for names com-
pared with other information such as occupation. However, this
study tested only name recall. There was also evidence that
common names were retained/retrieved to a greater degree than
uncommon names for the whole sample population. However,
the mean recall showed that older adults had a superior retention/
retrieval rate for uncommon names over common names, which
was the inverse of younger adults. There was no difference in the
retrieval/retention of common and uncommon names for
younger and older adults between their ﬁnal trial and the 1-week-
delayed face-name recall test.
Figure 3 shows that the results were contrary to the FAs in the 5
initial trials. Both younger and older adults showed a difference in
FAs overall; however, older participants showed signiﬁcantly
fewer FAs for common names compared with their ﬁnal cued-
recall trial and the delayed cued-recall task; this was not mirrored
in the younger sample. These results suggest that LA and saving
scores measure a different cognitive construct.
Overall, the results fail to support either the NST or the IT.
However, in terms of the mean recall of younger and older adults
for common versus uncommon names, there is an indication that
older adults are better at retaining/retrieving uncommon rather
than common names, and this is reversed in the younger adults.
Conversely, there is strong evidence that common names are not
falsely retrieved/retained by older adults in comparison with
uncommon names, as in the case of younger participants. The
lack of a 3-way interaction suggests that longer-term retention/
retrieval for uncommon over common names is no different
between younger and older participants when using the FNAT
for cued recall, but that it is different for FAs.
Conclusions
Overall, the research shows support for the NST[20,22] in that
common names show superior recall, encoding, consolidation,
and retrieval/retention over uncommon names. In further support
of the FNAT, when controlling for the age[68] and emotional
expressions of the to-be-remembered faces[69], older adults show
a deﬁcit across all EM variables for recalling names in association
with unknown faces.
However, there was a lack of support for the ﬁndings of Tse
et al[12] in that younger and older adults showed a difference in
face-name association recall when studying the associations
without feedback. Furthermore, there was a lack of support for
the NST with regard to name recall for younger and older adults
studying common versus uncommon names. The intertrial tech-
nique provided overwhelming evidence for the IT of name recall
between younger and older participants[53]. More convincing
evidence was found when FAs were analyzed over the 5 initial
trials: older adults demonstrated signiﬁcantly fewer FAs for
uncommon versus common names than did younger adults. Even
though younger and older adults showed beneﬁts in all aspects of
EM for common versus uncommon names, older adults showed a
signiﬁcant beneﬁt in recall, encoding, and consolidation with
fewer FAs across the trials in comparison with younger adults.
This was not supported in the multi-trial technique to investigate
longer-term retention/retrieval; however, there was no evidence
for the NST (apart from when FAs were calculated for saving
scores). In conclusion, we argue that the FNAT is only appro-
priate for studying anomia in nonpathologic aging and not for
studying age-related deﬁcits in name recall as done in previous
research[13].
Experiment 2
The aim of this study was to compare the FNAT with a standard
pure-list recall technique to assess younger and older adults’
ability to recall common versus uncommon names, thereby
removing the possibility that anomia might confound name recall
in nonpathologic aging. We argue that the difﬁculties older par-
ticipants have in forming face-name associations are caused by
these neurocognitive deﬁcits, and are not different in name recall
per se.
Although research based on connectionist models has shown
that younger adults show an increase in intertrial recall, GA, and
LA (speciﬁcally for early-acquired over later-acquired words)
comparedwith older adults[46], we predicted that the difference in
name recall would be smaller for all EM measures between
younger and older adults compared with the results of experi-
ment 1. We believe that by removing the face-name association
requirement, the age-related deﬁcit in name recall, encoding,
consolidation, and retrieval/retention over trials would be
reduced. However, based on the NST, we predicted that there
would still be an effect on name commonality on EM aspects for
the whole sample population[13].
Methods
Participants
None of the participants of experiment 1 took part in experiment
2. Participants were divided by age into a younger group [n= 30;
mean age, 22.47 y (SD=4.26)] and an older group (n=30; mean
age, 72.3 y (SD= 6.30)]. The younger group had a mean number
of years in full-time education of 14.09 years (SD= 1.86),
whereas older adults had amean of 14.77 years (SD= 4.17); there
was no signiﬁcant difference between the 2 groups (t<1). All
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older adults scored over 27 of 30 on the MMSE[74]. All partici-
pants were native to England or Wales and gave their informed
consent.
Stimuli
The stimulus was identical to experiment 1, except participants
were not shown the faces to form face-name associations.
Design and procedure
The design and procedure were identical to those of experiment
1, except for 2 aspects; ﬁrst, the participants were not shown
faces to associate with the names, and second, half of the
younger and older participants were contacted by telephone to
perform the delayed recall task on the second name list. The
procedure is outlined in Figure 6.
Results
The statistical results of experiment 2 are shown inTable 3. As in
experiment 1, a 2× 5× 2 ANOVA (age group× trial× stimulus
characteristics: ie, name commonality) was used to examine the
effects of age, trial, and name commonality on overall recall. The
results of the 3-way mixed ANOVA are illustrated in Figure 7.
There was a signiﬁcant main effect of trial on overall recall.
Step One
Participants are presented with three lists of 10 names, with a space next to each name.
Participants are asked to spend 2 seconds (3 seconds for older adults) rating each name for
pleasantness on a scale of 1-7, writing their rating in the provided space.
Step Two: distracter task
Participants are instructed to listen while the experimenter reads out 5 digits;
participants are then instructed to write these 5 digits down on a blank sheet of
paper provided.
Step Three: free-recall task
Participants are given 60 seconds (90 seconds for older participants) and instructed
to write down as many names as they can remember from the previous list in any
order. Participants are informed that the rating they previously attributed to each
name was not important.
Step Four
Steps One to Three are repeated 5 times for the first experimental name list.
The 30 names are randomised for each of the 5 subsequent trials.
Step Five
Participants return 1 week later and perform a free recall test for any names studied
the week previously. The same time limits apply.
Step Six
Steps One to Three are repeated for the second experimental name list (as in Step
Four).
Step Seven
Participants are contacted 1 week later by telephone and are required to recall as
many names as they can as the experimenter writes them down. The same time
limits apply.
Figure 6. An illustration of the experimental procedure in experiment 2. Note
that the experimental name list was counterbalanced for each sample
population. T
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Marginal means show a 50.59%mean increase in name recall for
the whole sample population across the 5 initial trials. For overall
recall there was also a signiﬁcant main effect of name common-
ality; 15.12% more common than uncommon names were
recalled by the whole sample population. Critically, however,
there was no signiﬁcant main effect of age group on overall recall.
No signiﬁcant 2-way interaction was found between trial and age
group, trial and name commonality, or age group and name
commonality. There was no signiﬁcant 3-way interaction
between the 3 recall factors.
Gained access
As in experiment 1, a 2×5×2 ANOVA (age group× trial×
stimulus characteristics: ie, name commonality) was used to
examine the effects of age, trial, and name commonality on overall
GA. The results are shown in Figure 8. There was a signiﬁcantmain
effect of trial on GA, indicating that GA for the whole sample
population increased by 10.78% over the 5 trials. There was also a
signiﬁcant main effect of name commonality on GA. Marginal
means show that common names have a 17.80%overall higherGA
than uncommon names, indicating increased encoding of common
over uncommonnames for thewhole sample population.However,
there was no signiﬁcant main effect of age group on GA. All 2-way
and 3-way interactions were nonsigniﬁcant.
Lost access
As in experiment 1, a 2× 4× 2 (age group× trial× stimulus
characteristics: ie, name commonality) mixed ANOVAwas used.
The results are illustrated in Figure 9. There was a signiﬁcant
main effect of trial on LA. Marginal means show that for the
whole sample population, name LA decreased by 24.66% over
the initial 4 trials, indicating improved consolidation after repe-
ated exposure to the stimulus. There was also a signiﬁcant main
effect of name commonality on LA; marginal means showed a
13.13% higher consolidation for common over uncommon
names for the whole sample population irrespective of age group
or trial. There was no signiﬁcant main effect of age group on LA.
All 2-way interactions and the 3-way interaction between the
main factors were nonsigniﬁcant LA.
Saving scores
As in experiment 1, a 2× 2× 2 (age group× trial× stimulus
characteristics: ie, name commonality) ANOVA was used to
investigate the impact of the 3 factors on long-term retention/
retrieval (saving scores). As expected, there was an overall sig-
niﬁcant main effect of trial on saving scores; 76.13%more names
were recalled on trial 5 compared with the delayed recall trial
(Fig. 8). There was also a signiﬁcant main effect of name com-
monality on saving scores. For the whole sample population,
22.91% more common names were recalled overall. There was
no signiﬁcant main effect of age group on saving scores. All 2-way
interactions and the one 3-way interaction were nonsigniﬁcant.
Discussion
Effect of age, name commonality, and face-name
association recall trial
Our results show that the recall of names increased signiﬁcantly
across the ﬁrst 5 initial trials for both groups of participants. In
contrast to the results of Tse et al[12], we found no evidence that
younger and older adults recalled names at a different rate over
the 5 initial trials. It is possible that Tse et al[12] did not examine
EM; therefore, the ability to recall names might be different in
short-term memory compared with that in long-term memory.
There is partial support for the NST[20], in that the whole
sample population showed a recall beneﬁt for common over
uncommon names. However, contrary to both the NST and the
IT[53], there was no difference in the recall of common versus
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uncommon names for the younger or older group, whether for
the whole experiment or when the factor of trial was taken into
account. More crucially, and contrary to the ﬁndings of previous
studies[44,45], we found no evidence of an age-related deﬁcit in
overall name recall; this was the case when the factors of both
trial and name commonality were taken into account.
Furthermore, in both Almond et al[45] and Taylor[46], a sig-
niﬁcant dissociation was demonstrated between stimulus
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characteristics, participants’ age, and the number of words
recalled across the 5 initial trials. These 2 studies showed that
words with weaker inter-item associations (ie, low-frequency
words that are later acquired) showed a shallower learning curve
in younger compared with older participants than did words with
a greater number of inter-item associations (ie, high-frequency
and earlier-acquired words). In experiment 2, however, there was
no difference in the learning curves for names that differed in
terms of commonality for younger and older adults.
Overall, there was no support for the results of Semenza
et al[31], which indicated that older adults have a long-term
memory deﬁcit for names compared with younger adults when
using a pure-list technique of ﬁrst names. Finally, our results did
not show a difference between younger and older adults when
studying the same common and uncommon names over 5 trials,
as was evident in experiment 1.
Effect of age, name commonality, and pure-list name trial
on gained access
The results of experiment 2 showed that for the whole sample
population, encoding (GA) signiﬁcantly increased across the 5
trials. However, there was no signiﬁcant difference in encoding
between younger and older adults. There is clear support that
both younger and older adults encode common names sig-
niﬁcantly better than uncommon names across repeated trials.
However, there is no evidence of an age-related decline in name
encoding using an intertrial study technique when not using
the FNAT.
Overall, the results showed some support for the NST[23] in
that common names showed superior encoding over uncommon
names for the whole sample population; however, the fact that
older adults showed no dissociation in encoding for uncommon
over common names does not support the NST. One of our
clearest ﬁndings was that there was no signiﬁcant difference in
encoding between younger and older adults overall; this was the
case when name commonality and number of trials were taken
into account, which is incongruent to both the NST[19] and the
IT[53] of name recall in aging.
Effect of age, name commonality, and pure-list name trial
on lost access
The results support previous research using the intertrial techni-
que, which showed that LA decreased across trials, indicating an
increase in consolidation[45]. However, unlike previous studies
using the intertrial method, there was no signiﬁcant main effect of
age on LA[45]. In support of the results obtained on recall andGA,
older adults do not appear to show a consolidation deﬁcit in
names over younger adults. Almond et al[45] showed that older
adults display a greater consolidation deﬁcit for stimuli compared
with their younger counterparts, which can be regarded as having
fewer inter-item associations (ie, later-acquired over earlier-
acquired words); however, there is no evidence to show that
uncommon names have an increased consolidation deﬁcit than
common names for older participants.
Although theNST[14] is to some extent supported by the higher
consolidation of common over uncommon names for the whole
sample population, older adults do not show a signiﬁcantly lower
consolidation score for uncommon over common names com-
pared with younger adults. There is also no support for the IT[53]
in that consolidation for uncommon versus common names was
not greater in older compared with younger participants.
Effect of age, name commonality, and pure-list name trial
on saving scores
For the entire sample population, the results show that the recall
of names on the ﬁnal trial was signiﬁcantly better than the recall
of names on the delayed recall trial 1 week later. This supports
previous research in this area; however, unlike themajority of this
research, in our study older adults showed no increased deﬁcit in
retrieval/retention on the delayed recall task compared with
younger adults[45]. This is contrary to the study of James[35], who
suggested that older adults have a signiﬁcant deﬁcit in name
retrieval compared with younger adults. However, James[35] used
the FNAT, which may have contributed to these ﬁndings.
Our results show enhanced retention/retrieval for common
names compared with uncommon names. This supports the
NST[23] in that common names appear to be easier to retain or
retrieve over a longer period of time than uncommon names.
However, we found no signiﬁcant age-related deﬁcit in saving
scores; this does not support the NST or questionnaire research
showing that older adults have a long-term memory deﬁcit for
retrieving or retaining names[4], nor does our research support
that of Semenza et al[31], who found that the recall of ﬁrst names
had a signiﬁcantly greater effect on long-term memory in older
compared with younger adults. There is also no evidence for the
IT[53].
Our results do not support previous research manipulating
stimulus characteristics in terms of AoA or word frequency to
reﬂect possible inter-item associations. For example, Almond
et al[45] found a signiﬁcant interaction between trial, stimulus
characteristics, and participant age for LA, but not saving scores,
suggesting that these measure different cognitive EM constructs.
In experiment 2, the results show that name commonality did not
affect LA and saving scores differently for the 2 outcome
variables.
Conclusions
In summary, the results of experiment 2 show that name recall,
encoding, and consolidation increase across trials when using the
intertrial technique with pure lists of ﬁrst names. There is some
support for the NST in that common names show an overall
recall, encoding, consolidation, and retention/retrieval beneﬁt
over uncommon names. However, there is no support for the
NST or IT of name recall with regard to aging, as there was no
dissociation between any of the outcome variables in terms of the
learning curves between younger and older participants. Most
noteworthy was the lack of evidence of an age-related deﬁcit in
name recall, encoding, consolidation, or retention/retrieval
overall. This suggests that older adults have no EMdecrement for
ﬁrst name recall, as reported in previous research ([31]).
General discussion
On comparing experiments 1 and 2 (Tables 2, 3), we found that
experiment 1 showed signiﬁcant support for an age-related deﬁcit
in name recall when using the FNAT, whereas experiment 2
showed no signiﬁcant effect of nonpathologic aging on name
recall. In both experiments a recall beneﬁt was found for thewhole
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sample population for common over uncommon names. The
intertrial technique provided insights on the interaction between
face-name associations, age, and name commonality. The results
of experiment 1 were not mirrored in experiment 2, which sug-
gests that either there is a difference in anomia versus name recall
between younger and older adults, or that the methodology used
to investigate name recall in aging has produced different
results[36,38]. Results obtained using the intertrial technique pro-
vided insights into the EM processes accounting for anomia when
using the FNAT with younger and older participants.
Difference in anomia versus name recall in younger/older
adults: intertrial technique
Traditionally, the age-related effect of name recall has been
investigated using the FNAT[14]; however, arguably, this inves-
tigates anomia and not speciﬁcally name recall in nonpathologic
aging. Semenza et al[31] used a pure-list, single-trial technique to
investigate ﬁrst name recall in younger adults, older adults, and
subjects with dementia. Experiment 1, which replicated the tra-
ditional FNAT, supported evidence to suggest that older adults
are deﬁcient in recognizing ﬁrst names associated with unknown
faces over 5 trials. However, experiment 2 tested younger and
older participants using a pure-list technique[45,46] across 5 trials
using the same names as in experiment 1.
Older participants showed a signiﬁcant face-name association
deﬁcit across the initial 5 trials compared with younger adults in
experiment 1; however, there was no signiﬁcant main effect of age
on name recall when the pure-list technique was used in experi-
ment 2. This indicates that older adults show a deﬁcit in anomia
but not in name recall, supporting comments by Ramscar et al[38]
and Maylor[36], who argue that methodological factors produce
the false indication that older adults show a greater deﬁcit,
compared with younger adults, for names over other types of
words or information.
The result of experiment 2 did not support the ﬁndings of
Semenza et al[31], who found that older participants had a sig-
niﬁcantly greater primacy memory (EM) deﬁcit for ﬁrst names
than younger adults. Semenza et al[31] used the serial position
effect to conclude that there was a difference between young and
older adults in name recall. Conversely, experiment 2 used the
intertrial technique with a standard 5-ﬁgure digit span to clear
out working memory. It is possible that some of the younger
adults in Semanza’s experiment[31] were able to consolidate and
rehearse the names appearing earlier in the list than older adults
because there was no difference between study time and recall
time[77]. Furthermore, in experiment 2, stimuli were randomly
presented over the 5 trials; therefore, participants could not use
rote rehearsal to recall the names on each trial (younger adults are
more effective at doing this compared with older adults).
Furthermore, there was no signiﬁcant difference in name recall
between younger and older adults for saving scores in experiment
2. This contradicts Semenza’s[31] results, in which older adults
showed a deﬁcit in longer-term memory for names over younger
adults. It is likely that the different methodologies used between
experiment 2 and Semenza et al[31] are responsible for this.
From the ﬁndings of the current study we argue that since older
adults have decreased executive functioning, metacognition, and
attention span because of neurological changes in the frontal
region of the brain[62], they have greater difﬁculty in associating
unknown faces with names. The ﬁndings of experiment 1
supported this view: a signiﬁcant age-related deﬁcit was found for
all names using the FNAT, but not in experiment 2. Furthermore,
older adults showed a signiﬁcantly higher percentage of FAs
compared with younger adults.
There are 2 aspects to be noted in the methodologies of
experiments 1 and 2; ﬁrst, the same names were used as stimuli
for both experiments, and the timing for study and recall was
identical (as was the size and type of the font). Second, although
different sample populations were used, there was no signiﬁcant
difference between the ages or number of years in education
between the 2 younger and 2 older sample populations.
Furthermore, there was no difference between the number of
years in education between younger and older adults, which has
been shown to affect older adults’ ability to form memory
associations[80].
Another reason why the FNAT should be used to study only
anomia and not name recall in aging is that older adults show a
signiﬁcant decline in associative memory compared with younger
adults[28]. In addition, there is a signiﬁcant decline in memory
functioning when older adults undertake a divided attention task
compared with younger participants[24]. The FNAT requires
participants to form associative memories—it is arguably a
divided attention task, as the participants need to pay attention to
the face and the name, rather than just the name, when studying
pure lists of names or words[31,46]. Even in the current study,
when older participants receivedmore study and recall time, there
was a signiﬁcant main effect of age on overall recall. To clarify,
even though previous studies into the NST have reported a
greater recall deﬁcit for names compared with other words (such
as occupations) for older adults over younger adults, there is still
a signiﬁcant age decline for the associative memory task[13].
Therefore, as names are less common than nouns[50], age-related
face-name associations are likely to be greater for names than for
more frequently encountered words.
Using the intertrial method allowed us to partially replicate the
results of Tse et al[31], whereby we could investigate the difference
in the learning curves for the recall of face-name associations
between younger and older adults when the participants received
no feedback between each study recall trial. As in Tse et al[31], no
feedback on performance was provided in experiments 1 or 2;
thus, one would expect that comparing an even younger sample
population would produce a greater difference between the
learning curves of younger and older adults, and speciﬁcally when
a greater number of names were used (hence avoiding any pos-
sible ceiling effects for younger participants).
Second, the intertrial technique was used and face-name
associations were presented on 1 piece of paper and not indivi-
dually on a computer screen[31]; hence, older participants could
form more inter-item associations between the uncommon
names, compared with common names, than younger adults.
Furthermore, as the uncommon and common names were mat-
ched for commonality in 1944 and 1994, younger participants
were likely to know more of the common names than the
uncommon names compared with older adults. Likewise, older
adults demonstrated a deﬁcit in associative memory ability[28];
therefore, the decreased number of uncommon names stored in
EM may have made the recall task for uncommon versus com-
mon names easier for older adults compared with younger adults.
Finally, in experiments 1 and 2, older adults received 50% extra
study and recall time than younger adults. This is important
because older adults have signiﬁcantly slower reading latency for
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names[21]; therefore, it is standard procedure to increase the study
and recall time for older adults when using an intertrial
technique[77].
Previous studies have suggested that younger and older parti-
cipants respond differently to faces with different emotional
expressions[69], ages[68], and celebrity status[66]. Hence, experi-
ment 1 used computer-generated faces of older adults with neu-
tral expressions. Furthermore, the same faces were used for both
word lists to eliminate any possible confounds of AoA or face
familiarity[67]. The results show that, even when the same faces
were used and the procedure was counterbalanced, older adults
were still signiﬁcantly poorer at forming face-name associations
for all names across trials compared with younger adults, but not
when pure lists of names were used (experiment 2).
In summary, experiment 1 supports previous research sug-
gesting an age-related deﬁcit in recall for names; however,
experiment 2 supports the idea that the FNAT is inappropriate
for studying name recall in nonpathologic aging but is appro-
priate for studying anomia across the lifespan. Overall, there is
support for the ﬁndings of Ramscar et al[38], who argued that the
apparent name recall deﬁcit in older versus younger adults may be
caused by the methodology and a decrement in anomia in older
adults, rather than cognitive deﬁcit in name recall.
Effects of aging and name commonality on recall and false
alarms using the intertrial technique
NST[10] predicts that the whole sample population will show an
overall recall beneﬁt for common over uncommon names; this
was the case in both experiments 1 and 2. However, when the
factor of trial was considered in the analysis of experiment 1,
there was strong support for the IT of name recall in aging[53].
Speciﬁcally, younger adults recalled signiﬁcantly more common
than uncommon names, whereas older adults did the opposite
(Fig. 2). This result was not replicated in experiment 2.
Analyses of FAs over the 5 trials in experiment 1 (Fig. 3)
provide support for the IT. The key ﬁnding was that there was a
dissociation in FAs between the 2 age groups over trials: older
adults displayed fewer FAs for uncommon versus common
names, whereas the opposite was found in younger adults.
However, this pattern was reversed in the saving scores results.
Hence, the FA results suggest an age difference in immediate and
longer-term EM, speciﬁcally when using the FNAT, and thus
supporting the NST.
The results of experiment 2 suggest that, even though there was
a recall beneﬁt for the whole sample population in terms of name
commonality, older participants showed no increase in difﬁculty
for learning either common or uncommon names. This supports
the view that the FNAT is inappropriate for studying differences
in recall for names that differ in commonality between younger
and older participants[36,38].
In conclusion, the results of experiment 1 show support for the
IT when the factor of trial was taken into account (for recall).
However, experiment 1 also supported the NST to some extent,
when taking into account overall recall (for the whole sample
population) and with regard to the results from saving scores and
FAs (Table 2). Experiment 2 provided a degree of support for the
NST for overall recall of the entire sample population. However,
there was a signiﬁcant lack of support for both the NST and the
IT as there was no signiﬁcant dissociation for recall between
younger and older adults when recalling names using an intertrial
technique (Table 3). The critical ﬁnding is that there was no age
difference in recall for names in experiment 2 between younger
and older adults; there was also no dissociation in experiment 1
for recall and this raises the question as to whether the FNAT is
appropriate for studying the effects of nonpathologic aging on
name recall.
Effects of age, name commonality, and trial on constructs of
episodic memory using the intertrial technique
The intertrial technique investigated the effects of stimulus
characteristics and age on EM constructs (speciﬁcally, GA, LA,
and saving scores). To our knowledge, this is the ﬁrst study to use
this technique to investigate the impact of name commonality on
these constructs and to investigate the impact of age when com-
paring FNAT with the pure list using a multi-trial technique.
Experiment 1 supported the results of Light[63] in that older
adults showed a signiﬁcant encoding deﬁcit for associative
memory compared with younger adults. However, there were
also signiﬁcant main effects on consolidation, long-term reten-
tion/retrieval, and FAs. There is support for the NST in both
experiment 1 and experiment 2; however, when trials were
included in the analysis, only experiment 1 showed an increase in
encoding, consolidation, and retention/retrieval for common
over uncommon names across trials for the whole sample
population. Experiment 2 did not show that repeated testing of
common over uncommon names increased the three constructs at
a different rate of EM for younger and older adults. This suggests
that the encoding and consolidation of common names can be
enhanced using the FNAT but not with the pure-list technique,
showing a difference in measuring name recall for different EM
constructs when using 2 different methodologies. Speciﬁcally,
anomia seems to beneﬁt the encoding and consolidation EM
constructs, while using a pure-list technique fails to demonstrate
that common names show a disproportionate increase in any
aspect of EM between younger and older adults for common over
uncommon names.
In line with connectionist models[49,50], the results of Almond
et al[45], in particular, showed that older (compared with
younger) adults have a signiﬁcantly shallower learning curve for
GA and saving scores for words that should have fewer inter-item
associations. The results also suggested that consolidation for
words with fewer inter-item associations is signiﬁcantly lower
across trials for older compared with younger adults. These
results were also partially supportive of the ﬁndings of Almond
et al[45] who showed that the learning curve for high-frequency
over low-frequency words was signiﬁcantly steeper in older
compared with younger adults when assessing encoding.
These ﬁndings are important for the current study as the
NST[10] predicts that more common names have more cognitive
associations, not only with other common names but also with
cognitive representations about people with that speciﬁc name.
The cognitive association between uncommon names should be
signiﬁcantly less because individuals encounter more people with
common names across their lifespan. Therefore, using connec-
tionist theories and models of aging, it was assumed that older
adults would show a beneﬁt in all EM constructs when using the
intertrial technique to a greater degree than younger adults.
The results from experiment 1 did not support this hypothesis
and showed that the learning curve for GA was signiﬁcantly
steeper for uncommon than for common names for older
Almond and Morrison. Healthy Aging Research (2017) 6:e4 www.har-journal.com
19
participants, and was signiﬁcantly steeper for common versus
uncommon names for younger adults. This indicated that, across
the 5 trials, older adults showed an encoding beneﬁt for
uncommon over common names. Furthermore, older partici-
pants had a shallower LA (an inverse measure of consolidation)
curve for uncommon compared with common names (the reverse
of the younger adults), suggesting that older adults consolidate
uncommon names at a greater rate than do younger adults. In
addition, FAs were proportionally lower for uncommon names
for older participants, which was also contrary to that found in
younger adults. This does not support NST or connectionist
models, but does support the IT. Results were not replicated in
experiment 2, thus providing no support for NST, connectionist
models, or IT.
In conclusion, our results showed that when using the FNAT
there is a signiﬁcant main effect of age on name recall for all
constructs of EM, contrary to the results of experiment 2 when
pure lists of names were used. The results of experiment 1 also
indicate that older adults encode and consolidate uncommon
names to a greater degree across trials compared with common
names; however, younger adults showed the exact opposite.With
the FNAT, older participants show a signiﬁcant deﬁcit in all
memory constructs but have improved recall, encoding, con-
solidation, and retention/retrieval of names, which is not evident
in experiment 2 when the factor of trial is taken into account.
Supporting Ramscar et al[38], the FNAT for assessing name recall
and, arguably, factors associated with the to-be-remembered
names is inappropriate when studying the effect of age on con-
structs of EM functioning for names.
Implications and future research
Experiment 1 supports the idea of an age-related deﬁcit in anomia
for all EM constructs. Research has shown an increase in pro-
sopagnosia in participants with damaged temporal lobes or
temporal lobe epilepsy[32,40]. Furthermore, Yagishita et al[39]
showed that younger adults have increased cued-recall activation
when recalling famous face-name associations in the temporal
lobe. Fine et al[41] also suggest that the frontal lobe is important in
verbal ﬂuency for names compared with other words. Overall,
this research suggests that older adults may show a deﬁcit in
anomia because of the neuronal atrophy of the frontal and tem-
poral lobes[43,61,62]. Hence, future research should investigate the
difference in face-name association and pure-list recall of names
using the intertrial technique in younger, healthy older adults and
individuals with temporal lobe or frontal lobe dementia (eg,
Alzheimer’s disease and Korsakoff’s syndrome).
However, experiment 2 showed no signiﬁcant effects of EM on
name recall between younger and older adults. This is contrary to
previous research[46], in which older adults were deﬁcient in all
EM constructs for nouns. The results of experiment 2 suggest that
names are stored differently from other linguistic items such as
proper nouns. Future research must investigate whether the age-
related deﬁcit for name recall is indeed an actual age-related
deﬁcit and not just the effects of the methodology used; Ramscar
et al[38] argue that the accepted age-related decrement in name
recall is due to the methodology used rather than an actual arti-
fact of nonpathologic aging, which is supported by the results of
experiment 2.
The ﬁndings of experiment 2, which show no age-related
deﬁcit in name recall when the FNAT is not used, have 2 major
implications. First, the majority of memory self-efﬁcacy
questionnaires[5,6] ask older adults about their ability to recall
names. Arguably these questions are inappropriate, because—as
this study has shown—although older participants show a deﬁcit
in anomia, this is not the case with name recall. Thus, ques-
tionnaires investigating memory self-efﬁcacy should focus on
anomia rather than on name recall per se. Previous studies[4,7]
have assumed that older adults show a decline in name recall
compared with younger adults, which is not necessarily the case.
Second, there is an assumption that older adults are less reli-
able as eyewitnesses of criminal investigations than younger
adults. Although this may be the case when the witness sees the
assailant’s face in a line-up and is required to recall the name, it
may not be true when the assailant’s face is not present but a
name is mentioned. According to Moulin et al[37], there is a lack
of evidence to suggest that older adults are weaker eyewitnesses
than younger adults, but the type of questioning might increase
older adults’ confusion during cross-examination.
Ramscar et al[38] and Odegard et al[65] argue that the tradi-
tional FNAT is inappropriate for studying age-related name recall
and thus, arguably, the effects of name commonality in non-
pathologic aging, because there is no interaction between the to-
be-remembered name-face associations at study. Therefore, they
suggest that future research should have a more interactive
method whereby participants interact with the individual to-be-
remembered faces and names. As well as being more ecologically
valid, this would allow the intertrial technique to be used to
investigate the different EM constructs in anomia for younger
and older participants. Overall, the results do not show that
emotion expression or the age of the to-be-remembered face has
an impact on anomia in face-name association recall. However, it
is clear that personal familiarity of the to-be-remembered names
can have an effect on the different EM constructs. This requires
further investigation.
Conclusions
Experiment 1 supported the results of previous research in that
older participants showed a general deﬁcit in recalling face-name
associations compared with younger adults. In contrast, experi-
ment 2 showed no age-related shortfalls in name recall when
using a pure-list technique where faces were not required to be
associated with ﬁrst names. Thus, the FNAT may not be appro-
priate for studying the effect of name recall in
nonpathologic aging.
Both experiments showed a deﬁcit in all EM constructs over
the whole sample for uncommon over common names. This
supports the NST, in that more common names were recalled,
encoded, consolidated, and retained/retrieved for the whole
sample in both experiments. However, experiment 1 strongly
supported the IT of name recall, wherein the learning curve for
recall, encoding, consolidation, retention/retrieval, and FAs was
signiﬁcantly steeper for older adults when studying uncommon
versus common names; in fact, younger adults showed the
opposite effects for all EM constructs.
Experiment 2 showed no age-related deﬁcits for name recall for
any of the EM constructs when the factors of name commonality
or trial were included in the analysis. A critical ﬁnding was that
common names were recalled, encoded, consolidated, and
retained/retrieved better than uncommon names for the entire
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sample population. However, there were no dissociations for the
4 EM constructs between age and name commonality and/
or trial.
In conclusion, the results suggest that the FNAT is only
appropriate for investigating anomia in aging for names overall,
and names that differ in commonality. Compared with previous
work[44,45], the results suggest that name storage is different from
noun storage in terms of cognitive representations in non-
pathologic decline in aging. In support of Ramscar et al[38], fur-
ther research is needed into why there is not a greater deﬁcit for
name recall compared with the recall of nouns or other psycho-
linguistic items in nonpathologic aging. Furthermore, memory
self-efﬁcacy questionnaires should focus on anomia rather than
on name recall. The ﬁndings of experiment 2 support the argu-
ment that older adults are not inferior at eye-witness testimony
compared with younger adults[37].
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